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Abstract (Basic): JP 60099180 A 

Tackifier compsn. contains (1) polyacrylic acid, (2) polyacrylate, 

(3) cellulose deriv., (4) polyhydric alcohol and (5) polyhydric metal 
cpd. in a wt. ratio of (1) to (2) of 1:0.1-1:10. 

(1) has a molecular wt. of 10000-10000000. (2) includes e.g. sodium 
polyacrylate, monoethanolamine polyacrylate, ammonium polyacrylate. The 
total amt. of (1) and (2) used is 0:5-20 (1-15) wt.% of the compsn. (3) 
includes pref. alkali metal salts of carboxymethyl cellulose., Al 
cpds., Mg cpds. and Ca cpds. are used pref. as (5). The amts. of (3), 

(4) and (5) added are 0.5-15 (l-15)wt.%, 0.5-50 (8-40) wt.% and 
0.001-10 (0.01-5) wt.%., respectively, of the compsn. The compsns, are 
applied pref. to pads for menstruation on the face contacting the skin. 

USE/ADVANTAGE - The compsn. has large tackiness, cohesive force, 
excellent water resistance and high safety and is used as tackifier for 
adhesive tape, adhesive label, pressure-sensitive medical tape and 
sheet, etc. 
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Detailed report 

1 . Name of invention 
water based tacky agent 

2. Sphere of patent request 
(claim 1) 

Claim 1 is concerning a water based tacky agent which has the following 
characteristic: It contains polyacrylic acid, polyacrylic acid salt, cellulose derivative, 
polyhydric alcohol, and a polyhydric metal compound. 

(claim 2) 

Claim 2 is concerning the water based tacky agent in claim 1 which has the 
following characteristic: The ratio of polyacrylic acid and polyacrylic acid salt is 1 :0 to 
1:10 by weight. 




Adjustment No. in Office 
7 102-4 J 
6779-4C 
7 102-4 J 
6737-4C 



(claim 3) 



Claim 3 is concerning the water based tacky agent in claim 1 or 2 which has the 
following characteristic: The cellulose derivative is an alkali metal salt of carboxy methyl 
cellulose. 

(claim 4) 

Claim 4 is concerning the water based tacky agent in claims 1 to 3 which has the 
following characteristic: The polyhydric metal compound is one or more of the 
following: an aluminum compound, a calcium compound, and/or a magnesium 
compound. 

3. Detailed explanation of invention 

This invention is concerning a water based tacky agent which is suitable for a 
tacky tape, tacky label, pressure-sensitive tape or sheet for medical use, sanitary pad, etc. 
In more detail, it is concerning a highly safe water based tacky agent which has strong 
tackiness and cohesive energy and excellent water-resistance. 

Formerly, tacky tape or tacky labels have been widely used for medical 
applications, for packaging, for signs, for offices, for home, etc., since they are simple 
and easy to use. This tacky tape or tacky label is made as applying a tacky agent on top 
of a substrate such as paper, woven fabric, non-woven fabric, synthetic resin film, etc. 
The tacky agent used here, in general, must have excellent tackiness, adhesive strength, 
cohesive energy, and flame resistance. A tacky agent used for pressure sensitive tacky 
tape for medical use must absorb bodily fluids or sweat without leaking. It must also not 
to hurt the skin when it is removed from the affected site. 

Former tacky agents for tacky tape, etc., include products made form synthetic 
rubber, natural rubber, rhodine, or acryl based resin dissolved in an organic solvent such 
as toluene, hexane, or benzene. These products have excellent tackiness but have a safety 
problem since the solvent is hazardous to humans. Also, when these products are 
removed, tacky agent often remains, and this may affect the appearance of the object. 
Especially if the object is a plastic product, the tacky agent is softened by plasticizers in 
the product, etc, and a lot of tacky agent tends to be left behind. In this case, although the 
tacky agent remaining on the object can be removed by an organic solvent, organic 
solvents are not usually found in most households. Not only that, if organic solvent is 
used to removal tacky agent residue from plastic products, the plastic may be damaged. 
In addition, organic solvent is not desirable for safety reasons. Furthermore, this type of 
tacky agent does not adhere well to wet surfaces. Even if it can be applied initially, it is 
easy to remove. When this type of tacky agent is used for pressure-sensitive tacky tape 
or sheets for medical use, it sticks to body hair, and it hurts when removed. In addition, it 
is not water-permeable, the site feels stuffy, and it may cause skin eruptions. These are 
safety problems. 

In order to improve these problems with organic solvent based tacky agents, a 
water soluble tacky agent which has polyvinyl ether, polyvinyl alcohol, and/or polyvinyl 
pyrrolidone as its main agent has been suggested. However, this type of water-soluble 
tacky agent generally has lower tackiness compared to products which use rubber or 
rhodine based or acryl based resin as stated above. In addition, its cohesive energy is 
low. Also, since it absorbs water, it absorbs moisture from the air during use. When it is 



applied to the human body, it is softened by absorbing bodily fluid from a wound or 
sweat. Because of this, its may move or fall off after it is applied. Furthermore, this type 
of water soluble tacky agent does not adhere well to a wet surface. Since its cohesive 
energy is low, a tacky agent residue remains when the product is removed. In addition, it 
requires more processes such as it is necessary to wet it before use or before removing it. 
(such as re- wetting type tacky agent). It may also be necessary to wash off the tacky 
agent residue. A pressure sensitive tacky tape which consists of water soluble polyol, a 
water soluble or water swelling type polymer substance, and a tacky agent such as natural 
rubber, etc. has been suggested (Japan patent No. S 54-44688). However, this type of 
product has a problem with water absorption. 

Due to these circumstances, the inventors of this invention made through research 
in order to acquire a tacky agent with strong tackiness; strong adhesion not only to dry 
surfaces but also to wet surfaces; and low water absorption. It is not softened by 
absorbing moisture from the air during use or by absorbing bodily fluid or sweat. It has 
appropriate water permeation; does not make the affected site feel stuffy and does not 
cause skin eruptions or redness. It does not require wetting for release; and it leaves no 
residue. As a result, it was found that the above object can be attained using a water 
based tacky agent which solves the problems with the water soluble tacky agent of the 
prior art. This tacky agent can be obtained by combining polyacrylic acid, polyacrylic 
acid salt, cellulose derivative, polyhydric alcohol, and a polyhydric metal compound. 
These findings led to the completion of this invention. 

In the following, this invention is going to be explained in more detail. 

The water based tacky agent of this invention consists of polyacrylic acid, 
polyacrylic acid salt, cellulose derivative, polyhydric alcohol, and a polyhydric metal 
compound. 

Any polyacrylic acid can be used and there are no specific restrictions as to its 
molecular weight, molecular such as straight chain or branched chain, etc. However, a 
product with 10,000 to 10,000,000 molecular weight is preferred. In addition to 
polymers acquired by polymerizing conventional acrylic acid, it is also suitable to use 
products where an acrylic acid polymer such as Carbobol (registered trademark) has been 
partially crosslinked. The salt of polyacrylic acid may be one or more monohydric metal 
salts of polyacrylic acid such as sodium polyacrylate, potassium polyacrylate, amine salts 
of polyacrylic acid such as monoethanol amine polyacrylate, diethanol amine 
polyacrylate, or triethanol amine polyacrylate. In this case, the weight ratio of 
polyacrylic acid and polyacrylic acid salt should be 1:0.1 to 1:10, especially 1:1 to 1:9. 
However, there will be no problems if the polyacrylic acid is made to have the above 
ratio by neutralizing part of the polyacrylic acid or salt. The total amount of polyacrylic 
acid and polyacrylic acid salt should be 0.5 to 20 %, preferably 1 to 15 % (wt. %, same in 
the following) of the entire composition. If it is less than 0.5 %, tackiness may become 
insufficient. On the other hand, if it is more than 20 %, viscosity becomes high, and there 
may be problems with workability in manufacturing. 

Any cellulose derivative can be used. For instance, you can use one or more 
kinds of alkali metal salts of carboxy methyl cellulose, hydroxy methyl cellulose, 
hydroxy ethyl cellulose, hydroxy propyl cellulose, hydroxy propyl ethyl cellulose, methyl 
cellulose, etc. Alkali metal salts of carboxy methyl cellulose such as carboxy methyl 
cellulose sodium or carboxy methyl cellulose potassium are especially suitable. The 



amount of cellulose derivative should be 0.5 to 15 %, especially 1 to 15 % of the entire 
composition. If it is less than 0.5 %, viscosity is low during manufacturing. When the 
tacky agent is applied to a support, there are cases where it falls out. On the other hand, 
if it is more than 20 %, viscosity becomes high, and there may be problems with 
workability in manufacturing. 

Any polyhydric alcohol can be used. For instance, one or more kinds of glycerin, 
sorbitol, ethylene glycol, diethylene glycol, triethylene glycol, polyethylene glycol, 
propylene glycol, polypropylene glycol, 1,3-propane diol, 1,4-butane diol, multitol, 
xylytol, etc., can be used. In addition, the amount of polyhydric alcohol should be 0.5 to 
50 %, especially 8 to 40 % . If it is less than 0.5 %, tackiness of the composition may 
become inferior. On the other hand, if it is more than 50 %, cohesive energy drops, and 
tacky agent may remain on object after releasing. 

In this invention, crosslinking is performed by adding a polyhydric metal 
compound to polyacrylic acid and a cellulose derivative. The polyhydric metal 
compound can be a magnesium compound, calcium compound, zinc compound, 
cadmium compound, aluminum compound, titanium compound, tin compound, iron 
compound, chromium compound, manganese compound, cobalt compound, nickel 
compound, etc. However, when the tacky agent compound is for human use, safety 
considerations make aluminum, magnesium, or calcium compounds the preferred choice. 
In this case, any aluminum, magnesium, or calcium compound can be used. For instance, 
it is possible to use one or more kinds of alunite groups such as calialunite, ammonium 
alunite, iron alunite, or aluminum hydroxide, aluminum sulfate, aluminum chloride, 
aluminum glycinate, aluminum acetate, aluminum oxide, aluminum metasilicate, calcium 
hydroxide, calcium carbonate, calcium sulfate, calcium nitrate, calcium chloride, calcium 
acetate, calcium oxide, calcium phosphate, magnesium hydroxide, magnesium carbonate, 
magnesium sulfate, magnesium nitrate, magnesium chloride, magnesium acetate, 
synthetic hydrotarsite, or water soluble or water insoluble compounds which contain 
these metals such as double salts. An acid controlling agent which contains aluminum or 
magnesium can be used as the polyhydric metal compound. The amount of polyhydric 
metal compound should be 0.001 to 10 %, especially 0.01 to 5 % of the entire 
composition. If it is less than 0.001 %, cohesive energy of the composition may become 
low. On the other hand, if it is more than 10 %, tackiness may drop. 

The water based tacky agent of this invention may include, in addition to each 
component above, an alginic acid salt such as sodium alginate; a polymer substance such 
as polyethylene oxide, polyvinyl alcohol, polyvinyl pyrrolidone; a mold release agent 
such as an inorganic powder like kaolin, bentonite, or montmorillonite if necessary. In 
addition, when the tacky agent composition is applied to human skin, it is possible to add 
effective ingredients like fungicides such as benzetonium chloride, benzalconium 
chloride, cetyl pyrridium chloride, chlorhexidine gluconate, biozol; hemostats such as 
naphazoline hydrochloride, ephadoline hydrochloride, phenyleline hydrochloride, 
epirenamine hydrochloride; local anesthetics such as dibucaine hydrochloride, pyrocaine 
hydrochloride, benzocaine, lidocaine; anti-histamines such as chlorphenylamine malate, 
diphene hydramine hydrochloride, guaiazulene sodium sulfonate; healing agents such as 
aloe, ictamol, hinokitiol, glycyl retinate, urea; or polymer absorbing agents, absorbing 
agent for pulp fiber, etc., in order to absorb even more liquid. 



The water based tacky agent of this invention can be used for tacky tape, tacky 
labels, pressure sensitive tacky tape, and sheets for medical use such as surgical tape. It 
is possible to acquire a tacky tape which adheres to both dry and wet surfaces; has small 
water absorption rate; does not change physically due to temperature; can be completely 
removed without leaving residue. It can also be used for a pressure sensitive tape for 
medical use which is very safe; does not cause skin eruptions or redness; does not soften 
or fall off due to absorption of bodily fluids or sweat; has appropriate water permeability; 
and does not make the affected site feel stuffy. In this case, polyacrylic acid, polyacrylic 
acid salt, cellulose derivative, polyhydric alcohol, polyhydric metal compound, and if 
necessary, other components are mixed with water, to prepare the tacky agent 
composition of this invention. This tacky agent is applied to a substrate made of paper, 
woven fabric, non- woven fabric, or a synthetic resin film such as polyvinyl alcohol, 
polyethylene, polyester, or polyvinyl alcohol. The amount of water can be 10 to 80 % of 
the tacky agent composition. Although the product can be acquired by applying the 
above tacky agent composition to a support, it is possible to adjust the moisture content 
or reducing moisture by heating and drying or leaving for predetermined time. 

In addition, the water based tacky agent of this invention is suitable as a tacky 
agent for sanitary pads. For example, as shown in figures 1 to 3, the tacky agent 
composition of this invention is applied on the appropriate site of a sanitary pad 1 usually 
0.1 to 5 mm thick. This produces a good sanitary pad. To prevent sliding of the sanitary 
pad, a tacky agent which is usually used for sanitary shorts is applied to a sanitary pad 
and the tacky agent and sanitary shorts are bonded, tacky agent similar to one used for 
bandages is applied on the skin side of a sanitary pad and the tacky agent and skin are 
bonded. In the former method, the pad may slide during exercise. In the latter method, 
since oil based tacky agent is used, the skin may be irritated. Since it sticks to body hair, 
it is painfiil when it is removed. Compared to these, when the tacky agent composition of 
this invention is applied on the skin side of a sanitary pad bonded to the skin, the tacky 
agent composition of this invention has high tackiness and it will not slide during 
exercise. Since it is safe, it will not irritate the skin. Furthermore, since it does not bond 
to hair, it is not painful when it is removed. Not only that, it absorbs water very well, so 
it absorbs exudate liquid. At the same time, since it is water permeable, it will not feel 
stuffy. An extremely comfortable sanitary pad can be acquired. Although the tacky 
agent composition of this invention may be applied to a sanitary pad as it is, it can be 
heated and dried to remove or reduce moisture. The moisture content may also be 
adjusted by leaving the product for a predetermined time. 

As stated, the water based tacky agent according to this invention consists of 
polyacrylic acid, polyacrylic acid salt, cellulose derivative, polyhydric alcohol, and a 
polyhydric metal compound. Therefore, it has high tackiness and cohesive energy and is 
has excellent water resistance and also is extremely safe. 

In the following, this invention is going to be explained specifically listing 
examples of practice and examples of comparison. 



(Example of practice 1) 



VJ 1 J y^y^L ill 


20 0 wt oarts 


Sodium polyacrylate 


3.0 wt, parts 


polyacrylic acid 


8.0 wt. parts 


carboxy methyl cellulose sodium 


35.0 wt. parts 


Alum 


0.03 wt. part 


Water 


65.47 wt. parts 


Total 


131.5 wt. parts 



Glycerin, sodium polyacrylate, polyacrylic acid, and carboxy methyl cellulose 
sodium were uniformly dissolved in water. Next, alum was added, and a tacky agent 
composition with the above composition was acquired. This was uniformly coated on 
craft paper so that the solid part was 50 g/cm2. After that, using an incubator, it was 
dried for 10 minutes at 1 10°C. In addition, it was left at room temperature for 24 hours 
to remove moisture, and a tacky tape was manufactured. 



(Example of practice 2) 



polyacrylic acid 


8.0 wt. parts 


sodium polyacrylate 


4.0 wt. parts 


carboxy methyl cellulose sodium 


4.0 wt. parts 


Gelatin 


5.0 wt. parts 


Kaolin 


3.0 wt. parts 


Glycerin 


20.0 wt. parts 


Sorbitol 


10.0 wt. parts 


aluminum glycinato 


0.5 wt. part 


Water 


remaining 


Total 


100.0 wt. parts 


A tacky agent composition with the above composition was acquired by the same 
method as example of practice 1, and a tacky tape was manufactured. 


(Example of practice 3) 




sodium polyacrylate 


2.0 wt. parts 


triethanol amine polyacrylate 


4.0 wt. parts 


polyacrylic acid 


3.0 wt. parts 


carboxy methyl cellulose sodium 


4.0 wt. parts 


zinc oxide 


1 .0 wt. part 


Glycerin 


85.0 wt. parts 


aluminum hydroxide 


0.3 wt. part 


Water 


remaining 


Total 


100.0 wt. parts 



A tacky agent composition with the above composition was acquired by same 
method as example of practice 1 , and a tacky tape was manufactured. 



(Example of comparison 1) 



polyvinyl pyrrolidone 


1 0 wt. parts 


Glycerin 


10 wt. parts 


propylene glycol 


5 wt. parts 


Water 


20 wt. parts 


Total 


45 wt. parts 



The above ingredients were mixed, and they were heated and dissolved, and a 
tacky agent composition was acquired. Using this product, tacky tape was manufactured 
by the same method as example of practice 1. 



(Example of comparison 2) 



polyvinyl pyrrolidone 


7 wt. parts 


polyvinyl alcohol 


2 wt. parts 


Glycerin 


9 wt. parts 


propylene glycol 


3 wt. parts 


Water 


20 wt. parts 


Total 


41 wt. parts 



A tacky agent composition with the above composition was acquired by the same 
method as example of comparison 1, and a tacky tape was manufactured. 

Next, an experiment which uses tacky tape manufactured in examples of practice 
1 to 3 and examples of comparison 1 to 2 is described. 



(Example of experiment 1) 

The initial tackiness of each tacky tape was measured a ball tack method. The 
adhesive strength was measured by a 1 80° peel test. The water absorption rate, release 
properties, and degree of softening and falling off were checked by the following method. 
For reference, a wrapping tape which used an oil based tacky agent and a vinyl tape 
currently available on the market were used to perform similar experiments. The results 
are shown in table 1 . 

Initial tackiness 

A stainless steel plate was inclined to 30°, and a 10 cm tacky tape was attached 
with the adhesive side up. A stainless steel ball was rolled from 10 cm above the tacky 
tape at 0 initial speed toward the tacky tape, and the maximum diameter ball that stopped 
on the tacky tape was determined. 32 balls from 1/32 inch to 1 inch diameter were used. 

Adhesive strength 

A phenol plate, dry glass plate (dried surface), and a wet glass plate were used. 
Tacky tape was attached to the surface of these objects using finger pressure. After 10 
minutes, 1 80° release strength was measured at 300 mm/min. The width of the tacky 
tape was 20 mm. 



Water absorption rate 

The weight (Wl) right after the tacky tape was stored in a desiccators for 24 hours 
and taken out was measured. The sample was weighed again (W2) after leaving the 
sample for 3 hours in a room (normal atmosphere), and the water absorption rate was 
calculated by the following formula. 

water absorption rate (%) = W2 - Wl / Wl x 1 00 

Release feature 

A phenol plate and glass plate were used. Tacky tape was applied to these 
objects, and it was left for 1 week at room temperature (normal atmosphere). After that, 
peel force and residue were evaluated by the following standards. 

A: tape was easy to release. Tacky agent left no residue. 

B: tape is slightly less easy to release. A slight amount of residue remains. 

C: tape is not easy to release, and significant residue remains. 

D: tape is very difficult to release, and much of the tacky agent remains. 

Degree of softening and falling off 

The tacky tape was left at 35°C and 80 % humidity for 5 hours, and the condition 
of the tacky agent was evaluated by the following standard. 

A: Softening and falling off do not occur at all. 
B: Softening and falling off occur slightly. 
C: Softening and falling off occur moderately. 
D: Softening and falling off occur considerably. 



table 1 



tacky tape 


kind 

of 

tacky 


tackiness 

stage 

( maximiim 
ball 

diameter^ 


adhesive strength (180® 
release strength) 


water 

absomtion 

rate 


releasing 
feature 


degree 
of 

softening 
and fall 


phenol 
plate 


Dry 
surface 


wet 

surface 


phenol 
plate 


glass 
plate 


ex. of 
practice 1 


water 
base 


18/32 inch 


^y\J g 


OJK) g 


OjU g 


2.5 % 


A 


A 
r\ 


A 


practice 2 


VY dtVi 

base 


19/32 inch 


500 g 


630 g 


660 g 


2.0 % 


A 


A 


A 


ex. of 


water 


21/32 inch 


530 g 


660 g 


680 g 


2.8 % 


A 


A 


A 


ex. of 

comparison 
1 


water 
base 


15/32 inch 


3yu g 


AQf\ rt 

4yu g 


to 

430 g 


16.0% 


U 


JJ 


C 


ex. of 

comnarison 

2 


water 
base 


10/32 inch 


405 g 


520 g 


280 to 
330 g 


12.8 % 


B 


B 


B 


conventional 
wrapping 

tape 


oil 
base 


17/32 inch 


470 g 


730 g 


Og 


0% 


C 


D 


A 


conventional 
vinyl tape 


oil 
base 


18/32 inch 


410g 


355 g 


Og 


0% 


B 


B 


A 



Table 1 confirms that the tacky tape of examples of practice 1 to 3 which used the water 
based tacky agent of this invention had strong initial tackiness and also had strong 
adhesion to the phenol plate, dry surface, and wet surface and also had excellent water 
resistance, good release, and also did not soften or fall off. Compared to this, the tacky 
tapes of examples of comparison 1, 2 which used a water based tacky agent made fi^om 
polyvinyl pyrrolidone, etc., had low adhesion to wet surfaces and the initial tackiness was 
low. It also had high water absorption rate and had bad release properties. It also 
softened and fell off Conventional vinyl wrapping tape which used an oil based tacky 
agent had no adhesion to the wet surface and had bad release properties. 



(Example of practice 4) 



sodium polyacrylate 


2.0 wt. % 


polyacrylic acid 


8.0 wt. % 


carboxy methyl cellulose sodium 


3.0 wt. % 


Gelatin 


3.0 wt. % 


Glycerin 


20.0 wt. % 


Propylene glycol 


10.0 wt. % 


Sorbit 


5.0 wt. % 


Alvmi 


0.03 wt. % 


Water 


remaining 



Total 



100.0 wt.% 



A tacky agent with the above composition was uniformly applied on non-woven 
fabric so that the coat weight was 150 g/m2. The moisture content was adjusted for one 
day and night at room temperature, and a tacky sheet was manufactured. 



(Example of practice 5) 


sodium polyacrylate 


1.0 wt.% 


triethanol amine polyacrylate 


2.0 wt. % 


polyacrylic acid 


5.0 wt. % 


carboxy methyl cellulose sodium 


3.5 wt. % 


polyvinyl alcohol 


1.0 wt. % 


Glycerin 


20.0 wt. % 


Sorbit 


10.0 wt. % 


polyethylene glycol 


3.0 wt.% 


Aluminum hydroxide 


0.06 wt. % 


Water 


Remaining 


Total 


100.0 wt.% 


A tacky agent with the above composition was uniformly applied on a non- woven 
fabric so that the coat weight was 150 g/m2. After it was dried for 10 minutes at 1 10°C, 
the moisture content was adjusted for one day and night at room temperature, and a tacky 
sheet was manufactured. 


(Example of practice 6) 




sodium polyacrylate 


2.0 wt. % 


polyacrylic acid 


4.0 wt. % 


crosslink type polyacrylic acid 


1.0 wt. % 


carboxy methyl cellulose sodium 


3.0 wt. % 


zinc oxide 


6.0 wt. % 


Kaolin 


10.0 wt.% 


Glycerin 


25.0 wt.% 


Sorbit 


10.0 wt.% 


Propylene glycol 


5.0 wt.% 


magnesium aluminate metasilicate 


1.0 wt.% 


Water 


remaining 


Total 


100.0 wt.% 


A tacky agent with the above composition was uniformly applied on a non-woven 
fabric so that the coat weight was 150 g/m2, and a tacky sheet was manufactured. 


(Example of practice 7) 




triethanol amine polyacrylate 


4.0 wt. % 


polyacrylic acid 


2.0 wt, % 


carboxy methyl cellulose sodium 


3.0 wi. % 



Glycerin 


30.0 wt. % 


Sorbit 


10.0 wt. % 


Aluminum acetate 


0.06 wt. % 


Water 


remaining 


Total 


100.0 wt.% 


A tacky agent with the above composition was uniformly applied on a non-woven 
fabric so that the coat weight was 1 50 g/m2, and a tacky sheet was manufactured. 


(Example of comparison 3) 




polyvinyl alcohol 


5.0 wt. % 


polyvinyl pyrrolidone 


17.0 wt. % 


Glycerin 


22.0 wt. % 


propylene glycol 


7.3 wt. % 


water 


remaining 


total 


100.0 wt.% 



A tacky agent with the above composition was uniformly applied on a non-woven 
fabric so that the coat weight was 150 g/m2. After it was dried for 10 minutes at 1 10°C, 
the moisture content was adjusted for one day and night at room temperature, and a tacky 
sheet was manufactured. 



Next, the tacky sheets manufactured in the above examples of practice 4 to 7 and 
example of comparison 3 are evaluated. 

(Example of experiment 2) 

The initial tackiness of each sheet was measured by the ball tack method. 
Adhesion to a phenol plate and dry glass plate was measured by the 1 80° peel test. Water 
absorption rate was evaluated by the same method as example of practice 1 . Pain caused 
by removal and softening and falling off were evaluated by the following method. For 
reference, similar experiments were conducted using two tacky sheets which used an oil 
based tacky agent. The results are shown in table 2. 

Pain during removal 

The tacky sheets were applied to the hairy skin of 20 people. After 7 hours, they 
were removed, and the number of people who felt pain was checked. 

Softening and falling off of the tacky agent 

The number of people where the tacky agent was softened or fell off during use 
was checked. 

Safety 

A closed patch test was administered for 48 hours to 20 healthy men and women. 
Safety was evaluated by the following standard 1 hours after removal. 

No changes to the skin. 
±: Slight changes to the skin. 



+: Red marks on the skin. 



table 2 





kind 
of 

tacky 
agent 


tackiness 
at early 
stage 

(maximum 


adhesion 
strength 
(180° release 
strength) 


water 

absorption 

rate 


number 
of 

neoole 
who 


number of 
people who 
exnerienced 
softening 


safety 






ball 

diameter) 


phenol 
pidic 


glass 
plate 




felt 
pain 


and falling 
off during 
use 




+ 


+ 


ex. of 
practice 4 


Water 

base 


20/32 inch 


520 g 


610 

g 


2.1 % 


0 


0 


20 


0 


0 


ex. of 
practice 5 


water 
base 


19/32 inch 


460 g 


590 
g 


1.9% 


0 


0 


20 


0 


0 


ex, of 
nractice 6 


water 
base 


20/32 inch 


500 e 


620 
g 


2.8 % 


0 


0 


20 


0 


0 


ex. of 
practice 7 


water 
base 


18/32 inch 


450 g 


580 

g 


1.6% 


0 


0 


20 


0 


0 


ex. of 

comparison 

3 


water 
base 


9/32 inch 


390 g 


420 
g 


20.2 % 


0 


18 


19 


1 


0 


conventional 
tacky sheet 
A 


oil 
base 


17/32 inch 


470 g 


580 
g 


0% 


18 


0 


5 


10 


5 


conventional 
tacky sheet 
B 


oil 
base 


18/32 inch 


410g 


550 
g 


0% 


19 


0 


6 


11 


3 



Table 2 confirms that the tacky sheet of examples of practice 4 to 7 which used the water 
based tacky agent of this invention had high initial tackiness, high adhesion, and low 
water absorption rate. No pain was felt during removal and the adhesive did not soften 
and fall off during use and it did not irritate the skin. Compared to this, the tacky tape of 
example of comparison 3 which used a water based tacky agent which contained 
polyvinyl pyrrolidone had low initial tackiness, high water absorption, and also softened 
and fell off. The conventional tacky sheets A, B which used an oil based tacky agent 
produced pain at removal and irritated the skin. 



(Example of practice 8) 



sodium polyacrylate 


3.0wt.% 


polyacrylic acid 


5.0 wt. % 


gelatin 


5.0 wt. % 


carboxy methyl cellulose sodium 


2.0 wt. % 


glycerin 


20.0 wt. % 


sorbitol 


10.0 wt. % 


kaolin 


3.0 wt. % 



calialum 


0.3 wt. % 


water 


remaining 


total 


1 100.0 wt.% 


As shown in figure 1 , tacky agent composition 2 with the above composition was 
coated on sanitary pad 1 for 1 mm thickness. 


(Example oi practice 9) 




triethanol amine polyacrylate 


Z.J WT. /O 


polyacrylic acid 


5.0 wt. % 


crosslink type polyacrylic acid 


1.0 wt.% 


carboxy methyl cellulose sodium 


3.0 wt. % 


water absorbing agent 


1.0 wt.% 


aluminum hydroxide 


0.5 wt. % 


glycerin 


15.0 wt.% 


propylene glycol 


5.0 wt. % 


sorbit 


10.0 wt.% 


water 


remaining 


Total 


100.0 wt. % 


As shown in figure 2, tacky agent 2 with the above composition was coated on a 
sanitary pad 1 for 1 mm thickness. 


(Example of practice 1 0) 




Sodium polyacrylate 


3.0 wt. % 


polyacrylic acid 


4.5 wt. % 


polyvinyl alcohol 


2.0 wt. % 


carboxy methyl cellulose sodium 


5.0 wt. % 


Bentonite 


3.0 wt. % 


Glycerin 


15.0 wt.% 


propylene glycol 


5.0 wt. % 


Sorbit 


10.0 wt. % 


aluminum glycinate 


0.1 wt. % 


Water 


remaining 


Total 


100.0 wt. % 



As shown in figure 3, tacky agent composition 2 with the above composition was 
coated on a sanitary pad 1 for 1 mm thickness. 



Sanitary pads acquired in the examples of practice 8 to 10 did not slide even when 
used during sports. Pain was not felt during removal, skin irritation did not occur, and it 
was very safe overall. Products made by removing moisture from the tacky agent by 
heating and drying the sanitary pads in examples of practice 8 to 10 or by leaving it for 
one day and night to adjusted moisture content also had similar effects. 



4. Simple explanation of figures 
Figure 1 to 3 are top views of a sanitary pad where the water based tacky agent of this 
invention was applied to predetermined areas which contact the skin. 

1 : sanitary pad 

2: water based tacky composition of this invention 
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